Identification of MIWI-associated Poly(A) RNAs by immunoprecipitation with an anti-MIWI monoclonal antibody.
MIWI is one of the PIWI subfamily of proteins mainly expressed in mouse germ cells, and associates with pachytene piRNAs. MIWI has been thought to play an essential role in spermatogenesis and spermiogenesis via biogenesis and/or stability of pachytene piRNAs, retrotransposon silencing, and post-transcriptional regulation of target mRNAs. However, MIWI's detailed role and function are not well understood. In this study, we produced an anti-MIWI mouse monoclonal antibody and identified MIWI-associated poly(A) RNAs by immunoprecipitation from adult mouse testes lysates. Approximately 70% of the MIWI-associated poly(A) RNAs were known mRNAs and 30% of them were unknown non-coding RNAs. These poly(A) RNAs contained piRNA-encoding RNAs transcribed from piRNA cluster regions and piRNA-encoding mRNA, such as Aym1 mRNA. Mature piRNAs specifically encoded in these piRNA-encoding RNAs were generated in pachytene spermatocytes and not detected in Miwi-deficient (Miwi-/-) testes. Moreover, MIWI associated with a large number of known mRNAs whose expression levels were increased in pachytene spermatocytes, and the expression of these mRNAs was decreased in Miwi-/- testes at 20 days postpartum when pachytene spermatocytes were most abundant. These results strongly suggest that MIWI is involved in pachytene piRNA biogenesis and the positive regulation of target mRNA metabolism in pachytene spermatocytes via association with pachytene piRNA precursors and target mRNAs.